Electrical stimulation of the bladder has shown that the response, as measured by increased intravesical pressure and by the degree of voiding achieved, varies with the number and position of the electrodes placed in the muscle of the wall. However, these methods give no information on the degree of contraction in different parts of the bladder. Contraction of the circular and oblique fibres of the detrusor in the region of the bladder neck may impede emptying while contraction of the inner longitudinal fibres may facilitate it by shortening and widening the posterior urethra.
In order to obtain more detailed information on the response to electrical stimulation, the tension developed in different parts of the bladder wall of anesthetized dogs has been measured by a small suction strain gauge. With one anterior and one posterior electrode it was found that only a small degree of longitudinal contraction occurred, whereas contraction in the transverse axis was four times greater. Contractions using four electrodes placed symmetrically around the 'equator' were found to be approximately equal to the arithmetrical sum of the effect of the anteroposterior and lateral electrodes stimulated alone, thereby demonstrating the absence of a complementary effect due to overlap of the areas of contraction induced by each pair of electrodes separately.
Measurements around a single electrode showed a voltage threshold of approximately 3V, and a tension for negative polarity approximately 20% higher than for positive, using rectangular pulses of 1 msec duration, 20 pulses/sec. Mr S A Vincent (Belfast City Hospital, Belfast, and The Ulster Hospital, Dundonald)
Electrical and Mechanical Means of Achieving Bladder Control
In fresh isolated human post-mortem bladders, fluid leaking from the urethra can be stopped by two different methods: (1) The tissues of the bladder neck can be compressed by an inflatable cuff without being elevated. (2) They can be elevated in relation to the rest of the bladder without lateral compression. Whereas the first method closes the urethra only in the region of the cuff, the second method closes the urethra at the point where it leaves the bladder and the effect has been exploited in the treatment and investigation of patients with incontinence of urine.
An appliance consisting of a belt and saddle piece maintains the elevated position and keeps the bladder outlet closed. Faradism and perineal exercises are used to augment the elevating and closing effect of the appliance and, in order to avoid the necessity of maintaining the faradism or the pressure of the appliance for prolonged periods in led-wetting children, a method has been devised in which the current is switched on or a balloon in the saddle piece under the perineum is rapidly inflated in response to the first wetting of a pair of electrodes by the patient's urine. Attempts are being made to use changes of the electrical potentials in the pelvic floor muscles as a switching mechanism for these devices.
Where permanently implanted electronic stimulators have been used to stop the flow of urine, it has been found that the hard external generator can cause pressure effects on the tissues lying between it and the subcutaneous receiver. These effects have been obviated by embedding the external generator in a pad of soft plastic foam. Constant electrical stimulation of the anal canal from a moulded intra-anal plug (Hopkinson & Lightwood 1966) has given good subjective results in 4 of 8 patients with anal incontinence. However, measuring force or pressure in the anal canal, no objective changes were found over a
